Soy isoflavonoids exhibit in vitro biological activities of loop diuretics.
Intake of soyfoods containing isoflavonoids is related to positive effects on heart and kidney diseases. Urinary equol, a potent inhibitor of Na+-K+-2Cl- cotransport, originates from the metabolism of daidzein by intestinal bacteria. Loop diuretics (eg, furosemide), acting through inhibition of Na+-K+-2Cl- cotransport, are used to maintain adequate blood volume. In the present work, we compare isoflavonoids' inhibition of cotransport and effects on the function and hemodynamics of isolated perfused rat kidneys with those of furosemide. Equol [IC50 (half-maximal inhibitory concentration): 23.6 +/- 3.6 micromol/L], genistein (IC50: 34.8 +/- 2.6 micromol/L), and daidzein (IC50: 140.0 +/- 24 micromol/L) inhibited bumetanide-sensitive rubidium uptake in LLC-PK1 cells. The IC50 of equol and genistein was close to that of furosemide (IC50: 10.3 +/- 2.7 micromol/L). Furosemide, equol, and genistein stimulated water, sodium, and potassium excretion by isolated rat kidneys in the same temporal pattern. None of the isoflavonoids significantly increased the glomerular filtration rate, but genistein induced significant vasorelaxation. We conclude that isoflavonoids exhibit biological activities of furosemide in vitro, at concentrations similar to those reported for other in vitro effects. More research is needed to evaluate the participation of cotransport inhibition by isoflavonoids in the healthful effects claimed for soy intake.